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Introduction
According to Rel-18 WID [1] and WID revision [2] for NR sidelink evolution, channel access mechanisms for SL-U should be studied and supported. In this contribution, analysis and proposals for the topics related to channel access mechanisms are presented, including channel access mechanism and evaluation methodology for SL-U, etc.
Channel access mechanism for SL-U
General design for channel access
A sidelink DCI or SCI in Rel-16/17 can indicate up to 3 consecutive sidelink transmissions. The advantage of continuous sidelink transmissions is that it can reduce the impact of LBT failure for sidelink transmissions. From the perspective of the system, considering the channel competition with other non-3GPP RAT, e.g. WiFi, bluetooth, if there are sidelink transmissions on multiple consecutive physical slots, the interruption time between any two of SL transmissions, e.g. gap symbol, should not exceed a certain threshold. For example, the threshold is 16 or 25us, depending on the gap length in sidelink design. This will reduce the probability of LBT failure and helps sidelink continuous transmissions. Considering the number of symbols in a slot, we suggest that only a part of the symbols in a slot is configured as sidelink symbols is not supported.
[bookmark: _Toc12855][bookmark: _Toc32449][bookmark: _Toc102143919]From the perspective of the system, the gap between any two SL occasions can be (pre-)configured less than a symbol, e.g., as 16us or 25us.
[bookmark: _Toc17350][bookmark: _Toc102143920]From the perspective of a UE, continuous transmissions should be supported with the interruption time between any two adjcent SL transmissions not larger than a certain threshold.
[bookmark: _Toc29496][bookmark: _Toc12321][bookmark: _Toc102143921]In SL-U, it is not supported that only a part of the symbols in a slot is configured as sidelink symbols, i.e. 14 symbols in a slot as the default.
In NR-U and WiFi, a channel is the minimum frequency domain unit for LBT sensing, and 20MHz is defined as the bandwidth of a channel. To coexistence with other technology by the LBT sensing, for SL-U, it is suggested that 20 MHz is adopted as the bandwidth of a channel used for LBT sensing. In addition, both NR-U and WiFi support multi-channel access procedures. In order to support larger transmission bandwidth and higher data transmission throughput, it is suggested that multi-channel access procedures is also supported for SL-U, and either DL or UL multiple channel access procedure can be a baseline for SL-U.
In NR-U, both LBE based and FBE based channel access are supported. Where, FBE is applicable to the environment without WiFi. Moreover, only a gNB can initiate a COT in a fixed frame period as a device initiating a COT. Comparing with FBE, LBE has more flexibility, and can also support the fair coexistence between different access technologies sharing a channel, and thus LBE mechanism should be in high priority. In SL-U, it is suggested to support LBE channel access mechanism at least, and take high priority.
[bookmark: _Toc15534][bookmark: _Toc872][bookmark: _Toc102143922]20MHz is adopted as the bandwidth of a channel used for LBT sensing
[bookmark: _Toc16107][bookmark: _Toc3645][bookmark: _Toc102143923]Multi-channel access procedures is also supported for SL-U, and either DL or UL multiple channel access procedure can be a baseline for that of SL-U.
[bookmark: _Toc14003][bookmark: _Toc25288][bookmark: _Toc102143924]In SL-U, it is suggested to support LBE channel access mechanism at least.
Support of COT sharing
In NR-U, COT sharing mechanism is supported. The advantage of COT sharing is that it can increase the channel access probability and improve the utilization efficiency of resources. Therefore, it is suggested to support COT sharing mechanism in SL-U. In contrast,, COT sharing among UEs in SL-U should be supported. Based SL-U resource allocation, the LBT type and other LBT parameters used in the shared COT are independently determined by per UE, which is different from the mechanism in NR-U. Therefore, it is necessary to further discuss the COT sharing mechanism in SL-U.
For the COT sharing in NR-U, one communication node, e.g. UE or gNB, initiates a COT sharing, and then other communication nodes can share time-frequency resources within the shared COT. For example, gNB initiating COT sharing needs to indicate the COT information to UE to ensure that the shared COT duration is not exceeded. Similarly, in SL-U, for the COT sharing, the remaining COT should be indicated to other UEs so that other UEs can determine the remaining shared COT.
[bookmark: _Toc7584][bookmark: _Toc25639][bookmark: _Toc102143925]UE-UE COT sharing is supported in SL-U，and the information of remaining COT should be indicated to other UEs for the COT sharing.
Types of channel access
In NR-U, LBE based LBT can support type 1 and type 2A/2B/2C channel access mechanisms. In Type 1 channel access, LBT procedure is performed based on adjusted contention window. For type 2A, a communication node may transmit a transmission immediately after sensing the channel to be idle for at least a sensing interval 25us. For type 2B, a communication node performs 16 us LBT sensing before its transmission. Referring to TS 37.213 [7], for type 2C, the transmitting node can transmit without any LBT sensing, and the transmission duration is at most . In SL-U, these types of channel access mechanisms should be supported too.
[bookmark: _Toc22104][bookmark: _Toc102143926]Type 1 and type 2A/2B/2C channel access mechanisms should be supported for SL-U.
In addition to type1 and type 2A/2B/2C, short control signaling is defined in reference [8]. When transmitting short control signaling, the following two conditions need to be met:
· Within an observation period of 50 ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; and
· The total duration of Short Control Signalling Transmissions shall be less than 2500 μs within an observation period.
For some important physical channels in SL-U, it can be evaluated whether to treat them as short control signaling. More specifically, we can further discussed whether the type of channel access for the short control signaling can be supported for S-SSB and PSFCH. If short control signaling is supported in SL-U, it is necessary to further study and discuss which conditions should be met for transmission of those short control signaling, e.g.S-SSB/PSFCH.
[bookmark: _Toc30824][bookmark: _Toc4889][bookmark: _Toc102143927]Further study and discuss whether to support short control signaling:
[bookmark: _Toc16199][bookmark: _Toc12160][bookmark: _Toc102143928]FFS: Support of short control signaling for S-SSB.
[bookmark: _Toc22818][bookmark: _Toc27790][bookmark: _Toc102143929]FFS: Support of short control signaling for PSFCH.
In NR-U, Type 2A is either used to initiate a COT for discovery burst or used to within a shared COT, and Type 2B/2C  can be used in a shared COT and cannot be used for initiating a COT. Following the same logic, for SL-U, type 2A can be used for initiate a COT and within a shared COT for SL-U transmission. And it is suggested that an UE cannot initiate a COT by using type 2B/2C,i.e Type 2B/2C is limited to COT sharing.
In NR-U, one communication node can initiate a COT for discovery burst by Type 2A. Regarding S-SSB in SL-U, it is similar to the discovery burst in NR-U. Therefore, it is suggested that Type 2A can be used to initiate a COT for S-SSB transmission. 
[bookmark: _Toc8148][bookmark: _Toc102143930]For the initial channel access mechanism：
[bookmark: _Toc21091][bookmark: _Toc102143931]A UE is supported to initiate a COT by Type 1 LBT procedure for PSCCH/PSSCH/PSFCH.
[bookmark: _Toc29310][bookmark: _Toc102143932]A UE is supported to initiate a S-SSB transmission burst by Type 2A LBT procedure for S-SSB.
If COT sharing among UEs is supported, and during the COT, which type of channel access should be used for each physical channel should be discussed one by one.
Regarding S-SSB, in case of SCS 15kHz, the transmission duration of a S-SSB is larger than , so it is not supported that type 2C LBT is used. As for Type 2A/2B, whether they can be used in shared COT depend on the design of slot structure in SL-U. In other words, if the 16 us gap is supported in SL-U, and then type 2B can be additionally supported in a shared COT for S-SSB transmission.
[bookmark: _Toc21509][bookmark: _Toc5138][bookmark: _Toc102143933]For the channel access mechanism of S-SSB transmission during the shared COT：
[bookmark: _Toc28253][bookmark: _Toc4192][bookmark: _Toc26762][bookmark: _Toc102143934]When the duration of S-SSB transmission is greater than 584 us, type 2C LBT procedure is not allowed for COT sharing.
[bookmark: _Toc25555][bookmark: _Toc5439][bookmark: _Toc102143935]Whether to support a UE access the channel through Type 2B LBT procedure depends on gap length in SL-U.
In NR-U, a UE may use the type 1 or type 2 channel access mechanism for PUCCH transmission according to the configuration from the base station. If the channel access type is not specified by the base station, a UE will use the LBT type 1 by default. And the base station is responsible for the reliability of PUCCH transmission. If the base station can ensure that the interval between DL/UL transmission and PUCCH meets the requirements of time interval, the base station can configure a UE to use Type 2 LBT for transmitting PUCCH. Taking PUCCH in NR-U as baseline, for PSFCH in SL-U, during the shared COT, whether type 2A/2B/2C is supported depends on the gap length in the slot structure design. If there is sidelink transmission with an interval of 25/16 us before a PSFCH transmission, in principle, a UE can use type 2A/2B to send the PSFCH. Similarly, if the gap between SL transmission and following PSFCH transmission is not larger than 16us, type 2C channel access mechanism can be supported in a shared COT.
[bookmark: _Toc30517][bookmark: _Toc26316][bookmark: _Toc102143936]For the channel access mechanism of PSFCH transmission during the shared COT：
[bookmark: _Toc26553][bookmark: _Toc24255][bookmark: _Toc102143937]Whether to support an UE an access the channel through Type 2A/2B/2C LBT procedure in a shared COT depends on gap length between a transmission of PSCCH/PSSCH and PSFCH.
Regarding PSCCH/PSSCH, as mentioned before, it is not proposed that only a part of the symbols in a slot is configured as sidelink symbols. Based on this assumption, the duration of a slot with SCS 15kHz for PSCCH/PSSCH exceeds  , therefore type 2C cannot be always valid for PSCCH/PSSCH transmision. Therefore, we suggest that type 2C is not supported for PSCCH/PSSCH transmission when in COT sharing. In addition, whether the type 2A/2B channel access mechanism of PSCCH/PSSCH is supported in COT sharing depends on whether 25/16 us the gap length is supported in SL-U.
[bookmark: _Toc28154][bookmark: _Toc27560][bookmark: _Toc102143938]For the channel access mechanism of PSCCH/PSSCH transmission during the shared COT：
[bookmark: _Toc21862][bookmark: _Toc29913][bookmark: _Toc102143939]When the duration of PSCCH/PSSCH transmission is greater than 584 us, type 2C LBT procedure is not allowed for COT sharing.
[bookmark: _Toc23162][bookmark: _Toc12103][bookmark: _Toc102143940]Whether to support an UE an access the channel through Type 2A/2B LBT procedure in a shared COT depends on gap length between two of adjacent transmissions of PSCCH/PSSCH.
CAPC parameters
In NR-U, different CAPC parameters are defined for DL and UL respectively. The DL and UL CAPC parameters for type 1 LBT are shown in Table 2-1 and Table 2-2 respectively.
Table 2-1: Channel Access Priority Class (CAPC)
	Channel Access Priority Class ()
	
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


Table 2-2: Channel Access Priority Class (CAPC) for UL
	Channel Access Priority Class ()
	
	
	
	
	allowed  sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6ms or 10 ms 
	{15,31,63,127,255,511,1023}

	4
	7
	15
	1023
	6ms or 10 ms
	{15,31,63,127,255,511,1023}

	NOTE1:	For ,  if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided , otherwise, . 
NOTE 2:	When  it may be increased to  by inserting one or more gaps. The minimum duration of a gap shall be . The maximum duration before including any such gap shall be . 


According to reference [8], ETSI defines supervising device and supervised device, and different CAPC parameters are used for supervising device and supervised sevice.
	An equipment that controls (non-DFS related) operating parameters of one or more other equipment is denoted as a Supervising Device. Otherwise, the equipment is denoted as a Supervised Device. 


The CAPC of LBT procedure in SL-U can be based on one of DL CAPC and UL CAPC parameters. Considering the CAPC parameters for SL-U UE are pre-configured or configured by the base station, and thus the sidelink UEs should be classified as supervised device. Therefore, it is suggested that the CAPC parameter for UL are reused for SL-U.
[bookmark: _Toc23432][bookmark: _Toc9452][bookmark: _Toc102143941]The CAPC parameter for UL in NR-U are reused for SL-U.
Contention window adjustment
In NR-U, if there is HARQ feedback, a UE adjusts the CW based on the reception of ACK/NACK in the reference duration. In the case of non-CBG, if a TB transmitted by a UE in the reference duration corresponds to ACK, the UE adjusts the CW window to CWmin. When CBG is supported, the UE adjusts the CW window to CWmin if ACK is received for at least 10% of the CBG. Otherwise, the UE adjusts the CW to the next larger CW level which does not exceed CWmax,p. In NR-U, when there is no HARQ feedback, the first transmission uses the minimum CW value CWmin,p, and the subsequent transmission uses the previous last CW value .
Correspondingly, sidelink transmission in SL-U should support unicast, groupcast and broadcast as defined in Rel-16 sidelink. When the CW window is adjusted through unicast sidelink transmission, it is suggested to reuse the CW adjustment mechanism in NR-U. When CW window is adjusted through PSCCH/PSSCH transmission with disable ACK/NACK, one way is to reuse the CW window adjustment mechanism without HARQ feedback in NR-U. In this way, the CWmin,p is used for the first sidelink transmission, and the last contention window  is used for the subsequent sidelink transmissions. However, when an SL-U UE has only broadcast transmission, the UE will always use the minimum CW value CWmin,p, and this is unfair for other technology sharing the channel. Therefore, the adjustment mechanism of CW window needs to be further optimized when CW window is adjusted through PSCCH/PSSCH transmission with disable ACK/NACK.
Considering SL-U groupcast transmission, there are two types of HARQ feedback defined in Rel-16, groupcast type 1 and groupcast type 2. For groupcast type 1 HARQ feedback, NACK only feedback is supported, it is possible a UE receiving PSCCH/PSSCH does not feedback NACK due to DTX. In this case, the TX UE will determine HARQ-ACK feedback as ACK incorrectly. If groupcast type 1 HARQ feedback is supported, this will cause the CW window to be adjusted to the minimum CW value CWmin,p, resulting in inaccurate adjustment of the CW window. Therefore, it depends on whether groupcast type 1 is supported, then make a decision to further study and discuss the CW window adjustment mechanism for groupcast type 1. In groupcast type 2, one PSCCH transmission corresponds to multiple ACK/NACK feedbacks from different UEs. For ACK/NACK determination, only when all UEs in the same group feedback ACK, the TX UE will determine HARQ-ACK feedback as ACK. If the CW window adjustment mechanism in NR-U is reused for groupcast type 2, there will be a problem for groupcast transmission, if most of these RX UEs feedback ACK and only a few UEs feedback NACK, the UE transmitting PSSCH will adjust the CW to the next larger CW level that does not exceed CWmax,p. Therefore, CW window will be increased undesirably even if only a UE feedback NACK, which is not conducive to LBT resource competition. 
[bookmark: _Toc25066][bookmark: _Toc2721][bookmark: _Toc102143942]For unicast sidelink transmission with ACK/NACK enabled, it is suggested to reuse the CW adjustment mechanism in NR-U. 
[bookmark: _Toc17104][bookmark: _Toc9542][bookmark: _Toc102143943]For PSCCH/PSSCH transmission with ACK/NACK disabled, the adjustment mechanism of CW window needs to be further optimized. 
[bookmark: _Toc20974][bookmark: _Toc21244][bookmark: _Toc102143944]For groupcast with type 1/2 HARQ feedback, the adjustment mechanism of CW window needs to be further studied. 
Energy detection threshold adaptation
In NR-U, either the default threshold or the value configured based on high-layer parameters is used for the maximum energy detection threshold in LBT process.
· The default maximum energy detection threshold. When the default maximum energy detection threshold is used, an UE calculates default maximum energy detection threshold through the formula, which does not include any high-layer configuration parameters.
· The maximum energy detection threshold based on high-layer parameters. There are two methods for the maximum energy detection threshold based on high-layer parameters. In the first method, the specific value of the energy detection threshold is configured by high-layer parameters. In the second method, an offset value is configured by the high-layer parameter, and the final maximum energy detection threshold is calculated based on the default maximum energy detection threshold and the offset value.
According TR 37.213[7], for the default maximum energy detection threshold, the calculation formula is shown as follows.
	If the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
otherwise
-	
where
-	;
-	;
-	 is the set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.


In SL-U, a UE can be in or out of network coverage. If the high-layer parameters is used for the maximum energy detection threshold, this may result in different maximum energy detection thresholds for UEs in coverage and those out of coverage, and the fairness of channel access will be affected. In order to ensure the fairness of channel access, it is suggested that SL-U at least support the default maximum energy detection threshold. Whether to support the maximum energy detection threshold based on high-layer configuration should be further discussed.
[bookmark: _Toc28185][bookmark: _Toc9555][bookmark: _Toc102143945]For SL-U, at least the default maximum energy detection threshold is supported .
Evaluation methodology SL-U
Use cases for SL-U evaluation
For SL-U communication, it is expected to support public safety, commercial use cases, as well as V2X. It is noted that requirements of high reliability cannot be guaranteed for SL-U. Therefore, the evaluation of SL-U should not be focused on public safety and V2X use cases. It is suggested that the commercial use case is the baseline for SL-U evaluation. Based on this conclusion, we will further discuss the simulation assumptions under the commercial use case in detail.
[bookmark: _Toc25774][bookmark: _Toc9811][bookmark: _Toc6259][bookmark: _Toc102143946]For SL-U evaluation, it is suggested that the commercial use case is the baseline.
Deployment scenarios
With regard to deployment scenarios, the RAN1 #103-e meeting agreed the following conclusions.
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Reference system deployments” specified in Section A.2.1.1 of TR 36.843 with following modification:
· Carrier frequency: 
· Include 3.5 GHz for commercial use case (optional)
· System bandwidth: 
· Include 40 MHz for commercial use case (optional) and 20 MHz dedicated spectrum for out-of-coverage scenarios (optional)
· “eNB” is replaced by “gNB”
· FFS any refinement/variation is necessary, e.g., 19 vs. 7 sites, etc.
Agreements:
· For public safety and commercial use cases, at least following option is supported for UE RF parameters:
· Reuse the number of TX AP, the number of RX AP, antenna gain for P-UE specified in TR 37.885.
Agreement:
· For public safety and commercial use cases, one OFDM symbol of NR SL slot is used for AGC


In general, the above conclusions can be reused for SL simulation parameters of deployment scenarios. However, there are still some parameters about deployment scenarios that need to be further modified. Next, we will further discuss which simulation parameters of deployment scenarios need to be further modified.
[bookmark: _Toc31097][bookmark: _Toc11521][bookmark: _Toc102143947]Other than the simulation assumptions mentioned in other proposals in this contribution, the conclusion about deployment scenarios in the RAN1 #103-e meeting can be reused for for SL-U evaluation.
In TR 36.843, the following simulation options are included:
	-	Option 1: Urban macro (500m ISD) + 1 RRH/Indoor Hotzone per cell
-	Option 2: Urban macro (500m ISD) + 1 Dual stripe per cell
-	Option 3: Urban macro (500m ISD) (all UEs outdoor) 
-	Option 4: Urban macro (500m ISD) + 3 RRH/Indoor Hotzone per cell
-	Option 5: Urban macro (1732m ISD) 
-	Option 6: Urban micro (100m ISD)


According to section 3.4, RAN1 #103-e meeting agreed that the channel model components in TR 38.901 are reused for UE-UE channel modeling. However, the channel model for dual stripe is not defined in TR 38.901. Considering this, we suggest that the SL-U evaluation does not include the above option 2.
As described in section 3.5, it is necessary to evaluate the SL-U interference from WiFi sharing the channel. Not only UE dropping in SL-U but also UE dropping in WiFi system need to be considered for the selection of simulation options.
SL-U mainly focuses on hot spot scenes. Obviously, option 3 and option 5 in TR 36.843 above do not meet the characteristics of hot spot. Therefore, it is suggested that option 3 and option 5 should not be considered in SL-U evaluation.
In order to evaluate the outdoor hot spot, one way is to reuse the UE dropping method of outdoor scenario in TR 38.889. Alternatively, the method of dropping UEs in option 6 in 36.843 can be reused. Considering that the geographical distribution of UEs in outdoor hot spots is uneven, it is suggested that the UE dropping method in TR 38.889 is used for SL-U evaluation in the outdoor scenario.
[bookmark: _Toc26247][bookmark: _Toc24695][bookmark: _Toc102143948]In SL-U evaluation, scenarios including indoor setup is used as baseline and outdoor scenario only is optional.
[bookmark: _Toc12001][bookmark: _Toc28941][bookmark: _Toc102143949]For indoor scenario in SL-U evaluation, option 1 in TR 36.843 is used as baseline, and option 4 is optional.
[bookmark: _Toc5296][bookmark: _Toc3288][bookmark: _Toc102143950]For outdoor scenario in SL-U evaluation, the dropping method of outdoor scenario in TR 38.889 is reused for UE dropping in SL-U system.
Carrier frequencies 2 GHz and 3.5 GHz in TR 36.843 are not the unlicensed spectrums. Therefore, the carrier frequency in Table A.2.1.1 of TR 36.843 needs to be modified for SL-U evaluation, and it is suggested to modify the carrier frequency to 5 GHz according to TR 38.889. In addition, it is suggested that both 20 MHz and 80 MHz simulation bandwidth are supported for SL-U evaluation. Among them, 20 MHz is used as the baseline and 80 MHz is used as the optional. For NR-U, the channel bandwidth above 50MHz is not supported for 15 kHz SCS. In order to support 80 MHz simulation bandwidth, it is suggested that 30 kHz SCS is supported on top of 15 kHz SCS for SL-U evaluation.
[bookmark: _Toc13842][bookmark: _Toc3536][bookmark: _Toc102143951]In SL-U evaluation, 5 GHz is assumed for carrier frequency.
[bookmark: _Toc2488][bookmark: _Toc30849][bookmark: _Toc102143952]In SL-U evaluation, 20 MHz bandwidth is the baseline, and 80 MHz bandwidth is optional.
[bookmark: _Toc27477][bookmark: _Toc6929][bookmark: _Toc102143953]In SL-U evaluation, both 15 kHz and 30 kHz are supported, and 30 kHz is used for 80 MHz simulation bandwidth.
According to table 5.3.3-3 of TS 38.101-1, intra-cell guard band is shown as the following Table 3-1.
Table 3-1: Applicable intra-cell guard bands for wideband operation
	Parameter
	Unit
	SCS

	
	
	15 kHz
	30 kHz

	Intra-cell guard band (size)
	PRB
	6,7
	5,6,7

	Transmission bandwidth (size) of RB-set
	PRB
	104,105
	49,50,51


Based on table 5.3.3-3 in TS 38.101-1, for 15 kHz SCS, it is suggested that the intra-cell guard band is 6 PRBs and the transmission bandwidth of RB-set is 104 PRBs for SL-U evaluation. For 30 kHz SCS, it is suggested that the intra-cell guard band and the transmission bandwidth of RB-set should be 5 PRBs and 49 PRBs, respectively.
[bookmark: _Toc18742][bookmark: _Toc25841][bookmark: _Toc102143954]In SL-U evaluation, the following assumptions are adopted:
[bookmark: _Toc375][bookmark: _Toc17142][bookmark: _Toc102143955]For 15 kHz SCS, 6 PRBs and 104 PRBs are adopted for the intra-cell guard band and the transmission bandwidth of RB-set, respectively.
[bookmark: _Toc8643][bookmark: _Toc14361][bookmark: _Toc102143956]For 30 kHz SCS, 5 PRBs and 49 PRBs are adopted for the intra-cell guard band and the transmission bandwidth of RB-set, respectively.
In section A.2.1.1 of TR 36.843, both -107dBm and -112dBm are adopted for minimum association RSRP for D2D communication. Here, The RSRP is the received power, and the received power is calculated by subtracting the large-scale channel loss from the transmitted power(e.g. 23dbm). In order to ensure normal communication, the PSD corresponding to the association RSRP should not be significantly less than the PSD of the noise. For D2D evaluation in TR 36.843, the number of PRBs occupied in the VoIP traffic model is very small (e.g. 2 PRBs), and thus association RSRP corresponding to -107dBm or - 112dbm can ensure that the PSD of sidelink transmission is not significantly less than the PSD of the noise. However, in SL-U evaluation, FTP-like traffic model is the main traffic model, and usually a large bandwidth is occupied for the FTP-like traffic model. Therefore, association RSRP of -107dBm or - 112dBm cannot ensure that PSD of sidelink transmission is not significantly less than the PSD of the noise. In order to solve the above problems, for SL-U evaluation, it is suggested that the PSD corresponding to association RSRP is approximately equal to the PSD of noise. For 15 kHz SCS and 20 MHz bandwidth, one RB-set contains 104 PRBs, and then the association RSRP is about - 92 dBm. For 15 kHz and 80 MHz bandwidth, association RSRP is about -86 dBm. In order to determine a unified association RSRP, it is suggested that -86 dBm is adopted for the association RSRP.
[bookmark: _Toc26999][bookmark: _Toc9401][bookmark: _Toc102143957]In SL-U evaluation, the association RSRP is modified to -86 dBm.
In SL-U, interleaving resource allocation is an important feature, and the IBE of interleaving resource allocation is obviously different from that of centralized resource allocation. Therefore, it is suggest that at least interleaving resource allocation should be considered in SL-U evaluation.
[bookmark: _Toc24884][bookmark: _Toc14848][bookmark: _Toc102143958]In SL-U evaluation, the following assumptions are added to the simulation parameters of deployment scenarios :
[bookmark: _Toc11563][bookmark: _Toc12641][bookmark: _Toc102143959]Interleaving resource allocation is used as the baseline simulation assumption.
[bookmark: _Toc18929][bookmark: _Toc21062][bookmark: _Toc102143960]Non interleaving resource allocation is optional for SL-U evaluation.
Traffic model
Based on the above discussion, SL-U evaluation is focused on the commercial use case. For commercial use case, data transmission service is usually used as the main traffic model. Therefore, we suggest that the traffic model agreed in the following 3GPP #103-e meeting should be adopted for SL-U evaluation.
	Agreements:
For public safety and commercial use cases, at least performance metrics for communication specified in A2.1.4.2 of TR 36.843 are reused with following modification:
A. “FTP2 traffic model” is replaced with “FTP traffic model or periodic traffic model”
B. Power consumption model agreed in R-17 NR sidelink enhancement WI is used
C. the metrics for latency and WAN are not needed
Agreements:
· For commercial use case, at least following option is supported for traffic model:
· Option 7: Periodic traffic model 3 specified in TR 37.885


[bookmark: _Toc22316][bookmark: _Toc32670][bookmark: _Toc8270][bookmark: _Toc102143961]The following traffic models are adopted for SL-U evaluation:
[bookmark: _Toc4760][bookmark: _Toc13232][bookmark: _Toc5160][bookmark: _Toc102143962]Baseline: FTP2 traffic model in TR 36.843 
[bookmark: _Toc13020][bookmark: _Toc10569][bookmark: _Toc25861][bookmark: _Toc102143963]Optional: Periodic traffic model in TR 37.885
Channel models
For UE-UE channel model, the following conclusions are agreed in the RAN1 #103-e meeting.
	Agreements:
For the public safety and commercial use cases, reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR 36.843 with following modification:
· Each component of channel model reuses what is specified in TR 38.901.


In SL-U evaluation, the channel model of UE-UE reuses the above conclusions in principle. However, the description of the above conclusions is only an overview, and some details need to be further clarified. For example, is h_BS=10m used for UE-UE pathloss modeling? Obviously, the answer is No. In addition, InH channel in TR 38.901 includes channel model for both InH-office and InF. Which of the two channel models is used for UE-UE channel modeling? Also, the channel model for dual stripe is not defined in TR 38.901, so the component of UE-UE channel model in dual stripe cannot reuse the channel component in TR 38.901. In RAN1 #103-e meeting, there was no clarification on how to solve these problems. Therefore, it is necessary to clarify the above details.
According to the simulation options recommended in Section 3.2, our suggestions for the UE-UE channel model for commercial use case is shown in Table 3-2.
Table 3-2：Recommended UE-UE channel model(commercial use case)
	
	Outdoor to Outdoor
	Outdoor to Indoor
	Indoor to Indoor

	Pathloss
	PL_UMI_tot(d) = max(PLfreespace(d), PL_UMI (d))
Where d is distance between UEs
PLfreespace is free space path loss,
PL_UMI is the UMi - Street Canyon(Table 7.4.1-1 in TR 38.901) channel model  with the following offsets
· LOS offset = 0 dB
· NLOS offset = -5 dB
While calculating UMi - Street pathloss the following  values shall be used
hBS = hUT = 1.5m, h'BS= h'UT = 0.8m 
	

 where
din=1.5m and dout=d-din for virtual indoor UEs.
hUT = 1.5m


 is the building penetration loss through the external wall,  is the inside loss dependent on the depth into the building, and σP is the standard deviation for the penetration loss. 


For the values of , and σP , please refer to Table 7.4.3-3 in TR 38.901 

	UEs are in same building:



UEs are in different building:


 Where
din1=din2=1.5m and dout=d-din1-din2 for virtual indoor UEs.
hUT = 1.5m
PL_InH is the InH- Office(Table 7.4.1-1 in TR 38.901) channel model.




 and are  the building penetration loss through the external wall,  and are the inside loss dependent on the depth into the building, and σP1 and  σP2  are the standard deviation for the penetration loss. 




For the values of ,, ,,σP1 and σP2, please refer to Table 7.4.3-3 in TR 38.901 


	LOS Probability
	UMi - Street canyon (Table 7.4.2-1  in TR 38.901)
	UMi - Street canyon (Table 7.4.2-1  in TR 38.901)
	UMi - Street canyon (Table 7.4.2-1  in TR 38.901)

	Shadowing 
standard 
deviation
	LOS: 4 dB log-normal
NLOS: 7.8 dB log-normal
	LOS: 4 dB log-normal
NLOS: 7.8 dB log-normal
	UEs are in same building:
LOS: 3 dB log-normal
NLOS: 8.03 dB log-normal
UEs are in different building:
10 dB log-normal

	Shadowing
 correlation
	i.i.d.

	Fast Fading
	UMi - Street canyon (Section 7.5  in TR 38.901)
LOS and NLOS
	UMi - Street canyon O2I (Section 7.5  in TR 38.901)
	InH-Office (Section 7.5  in TR 38.901)
LOS and NLOS


[bookmark: _Toc2741][bookmark: _Toc21628][bookmark: _Toc102143964]It is suggested that Table 3-2 is adopted for UE-UE channel modeling in SL-U evaluation.
Interference modeling for other technology sharing the channel
In SL-U evaluation, it is necessary to evaluate the SL-U interference from other technology sharing the channel similar to NR-U. Therefore, it is suggested that WiFi should be modeled at least as interference. For WiFi modeling, it is suggested that the simulation assumptions in TR 38.889 is reused as much as possible. According to the description in section 3.2, both indoor and outdoor scenes are supported for SL-U evaluation. For the evaluation under the indoor scene, both the option 1 and option 4 in TR 36.843 should be adopted. As for the evaluation of the outdoor scene, it was suggested that the outdoor scene defined in TR 38.889 should be adopted.
Based on the above assumptions, it is necessary to further discuss how to drop WiFi AP and STA for option 1 and option 4 in the indoor scene. For dropping WiFi AP for option 1/4 of the indoor scene, the base station dropping of indoor-office in section 7.2 of TR 38.901 can be reused. As for dropping STA in indoor scene, it is suggested to reuse the method for dropping STA in indoor scene in TR 38.889.
[bookmark: _Toc2167][bookmark: _Toc7332][bookmark: _Toc7482][bookmark: _Toc102143965]It is suggested to model the SL-U interference from WiFi sharing the channel.
[bookmark: _Toc29024][bookmark: _Toc23403][bookmark: _Toc23484][bookmark: _Toc102143966]The base station dropping of indoor-office in section 7.2 of TR 38.901 can be reused for dropping WiFi AP for option 1/4 in the indoor scene.
[bookmark: _Toc9980][bookmark: _Toc22769][bookmark: _Toc12616][bookmark: _Toc102143967]As for dropping STA in indoor scene, it is suggested to reuse the method for dropping STA in indoor scene in TR 38.889.

[bookmark: _Toc8335][bookmark: _Toc30716][bookmark: _Toc19141]Conclusion
[bookmark: _GoBack]In this contribution, the channel access mechanisms related topics are discussed. Based on the discussion, we have the following proposals:
Proposal 1:	From the perspective of the system, the gap between any two SL occasions can be (pre-)configured less than a symbol, e.g., as 16us or 25us.
Proposal 2:	From the perspective of a UE, continuous transmissions should be supported with the interruption time between any two adjcent SL transmissions not larger than a certain threshold.
Proposal 3:	In SL-U, it is not supported that only a part of the symbols in a slot is configured as sidelink symbols, i.e. 14 symbols in a slot as the default.
Proposal 4:	20MHz is adopted as the bandwidth of a channel used for LBT sensing
Proposal 5:	Multi-channel access procedures is also supported for SL-U, and either DL or UL multiple channel access procedure can be a baseline for that of SL-U.
Proposal 6:	In SL-U, it is suggested to support LBE channel access mechanism at least.
Proposal 7:	UE-UE COT sharing is supported in SL-U，and the information of remaining COT should be indicated to other UEs for the COT sharing.
Proposal 8:	Type 1 and type 2A/2B/2C channel access mechanisms should be supported for SL-U.
Proposal 9:	Further study and discuss whether to support short control signaling:
•	FFS: Support of short control signaling for S-SSB.
•	FFS: Support of short control signaling for PSFCH.
Proposal 10:	For the initial channel access mechanism：
•	A UE is supported to initiate a COT by Type 1 LBT procedure for PSCCH/PSSCH/PSFCH.
•	A UE is supported to initiate a S-SSB transmission burst by Type 2A LBT procedure for S-SSB.
Proposal 11:	For the channel access mechanism of S-SSB transmission during the shared COT：
•	When the duration of S-SSB transmission is greater than 584 us, type 2C LBT procedure is not allowed for COT sharing.
•	Whether to support a UE access the channel through Type 2B LBT procedure depends on gap length in SL-U.
Proposal 12:	For the channel access mechanism of PSFCH transmission during the shared COT：
•	Whether to support an UE an access the channel through Type 2A/2B/2C LBT procedure in a shared COT depends on gap length between a transmission of PSCCH/PSSCH and PSFCH.
Proposal 13:	For the channel access mechanism of PSCCH/PSSCH transmission during the shared COT：
•	When the duration of PSCCH/PSSCH transmission is greater than 584 us, type 2C LBT procedure is not allowed for COT sharing.
•	Whether to support an UE an access the channel through Type 2A/2B LBT procedure in a shared COT depends on gap length between two of adjacent transmissions of PSCCH/PSSCH.
Proposal 14:	The CAPC parameter for UL in NR-U are reused for SL-U.
Proposal 15:	For unicast sidelink transmission with ACK/NACK enabled, it is suggested to reuse the CW adjustment mechanism in NR-U.
Proposal 16:	For PSCCH/PSSCH transmission with ACK/NACK disabled, the adjustment mechanism of CW window needs to be further optimized.
Proposal 17:	For groupcast with type 1/2 HARQ feedback, the adjustment mechanism of CW window needs to be further studied.
Proposal 18:	For SL-U, at least the default maximum energy detection threshold is supported .
Proposal 19:	For SL-U evaluation, it is suggested that the commercial use case is the baseline.
Proposal 20:	Other than the simulation assumptions mentioned in other proposals in this contribution, the conclusion about deployment scenarios in the RAN1 #103-e meeting can be reused for for SL-U evaluation.
Proposal 21:	In SL-U evaluation, scenarios including indoor setup is used as baseline and outdoor scenario only is optional.
Proposal 22:	For indoor scenario in SL-U evaluation, option 1 in TR 36.843 is used as baseline, and option 4 is optional.
Proposal 23:	For outdoor scenario in SL-U evaluation, the dropping method of outdoor scenario in TR 38.889 is reused for UE dropping in SL-U system.
Proposal 24:	In SL-U evaluation, 5 GHz is assumed for carrier frequency.
Proposal 25:	In SL-U evaluation, 20 MHz bandwidth is the baseline, and 80 MHz bandwidth is optional.
Proposal 26:	In SL-U evaluation, both 15 kHz and 30 kHz are supported, and 30 kHz is used for 80 MHz simulation bandwidth.
Proposal 27:	In SL-U evaluation, the following assumptions are adopted:
•	For 15 kHz SCS, 6 PRBs and 104 PRBs are adopted for the intra-cell guard band and the transmission bandwidth of RB-set, respectively.
•	For 30 kHz SCS, 5 PRBs and 49 PRBs are adopted for the intra-cell guard band and the transmission bandwidth of RB-set, respectively.
Proposal 28:	In SL-U evaluation, the association RSRP is modified to -86 dBm.
Proposal 29:	In SL-U evaluation, the following assumptions are added to the simulation parameters of deployment scenarios :
•	Interleaving resource allocation is used as the baseline simulation assumption.
•	Non interleaving resource allocation is optional for SL-U evaluation.
Proposal 30:	The following traffic models are adopted for SL-U evaluation:
•	Baseline: FTP2 traffic model in TR 36.843
•	Optional: Periodic traffic model in TR 37.885
Proposal 31:	It is suggested that Table 3-2 is adopted for UE-UE channel modeling in SL-U evaluation.
Proposal 32:	It is suggested to model the SL-U interference from WiFi sharing the channel.
Proposal 33:	The base station dropping of indoor-office in section 7.2 of TR 38.901 can be reused for dropping WiFi AP for option 1/4 in the indoor scene.
Proposal 34:	As for dropping STA in indoor scene, it is suggested to reuse the method for dropping STA in indoor scene in TR 38.889.
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